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TITLE OF THE INVENTION 

PRESS PAD CONTAINING FLUOROE LAS TOMER OR FLUOROSILICONE ELASTOMER 
PRIORITY CLAIM 

This application is based on and claims the priority under 35 
U.S.C. §119 of German Utility Model Application 200 05 255.1, 
filed on March 21, 2000 and German Utility Model Application 200 
08 249.3, filed on May 12, 2000, the entire disclosures of which 
are incorporated herein by reference. 

FIELD OF THE INVENTION 

The invention relates to a press pad for use in single daylight 
or multi-daylight, i.e. single layer or multi-layer, hot presses. 
The press pad comprises a woven fabric containing elastomer 
material . 

BACKGROUND INFORMATION 

It is conventionally known to use press pads of the above men- 
tioned general type in various types of high pressure and low 
pressure presses , for example short cycle presses and multi- 
daylight or multi-layer presses for pressing and laminating 
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melamine sheets or the like onto wood fiberboard or plywood or 
the like, or high pressure presses for manufacturing high pres- 
sure laminates, and various other types of presses for many 
different uses in many different fields. Since the sheet work- 
pieces to be pressed or laminated, as well as the components of 
the above mentioned presses themselves generally have tolerances 
of their dimensions and the like, the press pads serve the pur- 
pose of compensating these tolerances and transmitting the press- 
ing forces uniformly over the entire surface of the sheet goods 
workpiece that is to be pressed. Simultaneously, the press pads 
serve to uniformly distribute and transmit the heat from the hot 
press platen to the sheet goods workpiece. 

Typical press pads are conventionally constructed in the form of 
a single layer or multi-layer arrangement of woven fabric, web 
or mesh. In view of the above described requirements and func- 
tions of the press pad, namely achieving a uniform temperature 
distribution and pressing force distribution while compensating 
any tolerances, the woven fabric of the press pad generally 
comprises or consists of materials that are suitable for use at 
temperatures up to above 200°C, while possessing the largest 
possible thermal conductivity together with the greatest possible 
elastic resilience and spring-back or recovery under intermittent 
pressure loading. 

A conventional press pad of the above described type is known 
from German Utility Model DE 90 17 587 Ul, for example. That 
conventional press pad comprises a flexible press pad woven 
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fabric made of a yarn of aromatic polyamides, which may be mixed 
with other yarn materials as required. Furthermore, the woven 
textile fabric of the press pad shall contain metal threads in 
an amount between 0 and 7 0 wt.% relative to the total weight of 
the press pad, in order to adjust the thermal conductivity of the 
press pad to the required value. 

European Patent Publication EP 0,713,762 A2 discloses another 
conventional press pad for high pressure and lower pressure 
presses, whereby the press pad is made of the following compo- 
nents . 
Group 1 : 

1.1 yarn made of aromatic polyamide, which may be mixed with 
other yarn materials as required and contains metal threads 
in any desired proportions, 

1.2 metal yarn. 
Group 2 : 

2.1 heat resistant filament made of rubber or a rubber mixture, 

2.2 heat resistant filament made of silicone or a silicone 
mixture , 

2.3 heat resistant elastic synthetic plastic filament, 

2.4 material of the groups 2.1, 2.2 and/or 2.3 with a metal 
core, whereby this metal core does not have to be fixedly 
connected with the material that surrounds it, 

2.5 material of at least one of the groups 2.1 to 2.4, sur- 
rounded by metal threads, 

2.6 yarn of the group 1.1, but without metal threads. 



A further conventional press pad is known from the published 
European Patent Specification EP 0,735,949 Bl, in which the press 
pad comprises a woven textile web or fabric with weft threads and 
warp threads, whereby the warp threads and/or the weft threads 
comprise a silicone elastomer. For example, the silicone elasto- 
mer may be woven into the fabric in the form of solid threads, 
or in the form of metal wires that are respectively encased or 
sheathed with silicone elastomer. 

In the pressing art, there is a constant trend toward achieving 
shorter pressing times, which necessarily involve the use of 
higher press platen temperatures of the pressing equipment. For 
this reason, the demands placed on the press pads used in such 
presses have recently been increasing steadily. In this context 
it has been found that the conventionally known press pads suffer 
limitations and inadequacies in view of the shorter pressing 
cycles and higher pressing temperatures. For example, one disad- 
vantage of the previously known press pads is that they have an 
inadequate chemical resistance, for example with respect to 
hydraulic oil. Thus, in the event of any hydraulic oil leaking 
out of a hydraulic press into the woven web of the press pad, the 
press pad suffers a rapid breakdown or degradation, with a conse- 
quent loss of its mechanical properties. Particularly, the above 
mentioned silicone elastomers or polyamides used in the conven- 
tional press pads have an inadequate or non-existent chemical 
resistance with respect to hot oils, gasoline and other petroleum 
products, aliphatic and aromatic olefins, chlorinated hydrocar- 
bons, and acids, for example. 



Moreover, further problems arise due to the high pressing temper- 
atures and reactions during the pressing process. For example, 
in connection with the polycondensation of aminoplast resins in 
the pressing equipment, chemical fission products are generated 

5 and penetrate into the woven web of the press pads. These chemi- 
cal fission byproducts can chemically attack or degrade the 
material of conventional press pads. Moreover, the conventional 
press pads subjected to a relatively high continuous duty temper- 
ature of 100 to 250 °C become embrittled rather quickly, or become 

10 oxidized or hydrolized, whereby the press pads lose their mechan- 
ical properties and no longer provide the required pad character- 
istics . 

SUMMARY OF THE INVENTION 

In view of the above, it is an object of the invention to provide 
15 a press pad that will better meet the requirements and demands 
in present day technical innovations in various pressing applica- 
tions . Particularly, the invention aims to provide a press pad 
that has a high temperature resistance for constant duty use at 
temperatures over 250 °C, and a chemical resistance against hot 
20 oils, gasoline and other petroleum products, aliphatic and aro- 
matic olefins, chlorinated hydrocarbons, and acids. Furthermore, 
the inventive press pad shall provide a high flexibility and 
resilient elastic recovery characteristic of the woven web mate- 
rial. The invention further aims to avoid or overcome the disad- 
25 vantages of the prior art, and to achieve additional advantages, 
as apparent from the present specification. 
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The above objects have been achieved according to the invention 
in a press pad comprising a woven fabric that contains a substan- 
tial proportion of an elastomer selected from the group consist- 
ing of fluoroelastomers, f luorosilicone elastomers, blend elasto- 
mers prepared by crosslinking a mixture of a raw crude silicone 
rubber and a raw crude f luorosilicone rubber, and blend elasto- 
mers prepared by crosslinking a mixture of a raw crude silicone 
rubber and a raw crude fluorinated rubber. 

Throughout this specification, the term "woven fabric" refers to 
any woven material such as a woven textile, web, mesh, screen, 
etc. The weave may be a two-dimensional weave or a three-dimen- 
sional weave among several woven layers. The term "elastomer" 
refers to a solid polymer material that is at least partially 
crosslinked or vulcanized and that exhibits rubbery elastic 
extensibility and restoring characteristics, while the term "raw 
crude rubber" refers to a viscous liquid or semisolid starting 
material that has little defined resiliency and practically no 
defined strength, but that forms an elastomer when crosslinked. 
Generally, the raw crude rubber is the starting material, which 
is crosslinked to form an elastomer. This starting material of 
raw crude rubber has also been known in connection with the terms 
"caoutchouc", "gum resin", and the like. 

Elastomers significant in this application are also to be distin- 
guished from non-elastomeric thermoplastic polymers or compounds . 
In this regard, thermoplastics are linear or branched, non-cross- 
linked polymers that may be repeatedly melted, flowed and re- 
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formed (e.g. by various molding techniques) upon being suffi- 
ciently heated (either above a distinct melting temperature 
transition or above a melting temperature range or zone), and 
then re-solidified upon cooling. The useful temperature range 
of application of a thermoplastic must thus be limited to below 
the melting temperature. The residual tensile strain of thermo- 
plastics is greater than 50%. Representative non-elastomeric 
thermoplastics include polytetraf luoroethylene (PTFE) e.g. TEFLON 
(TM), ethylenetetraf luoroethylene (ETFE), perf luoroalkoxy copoly- 
mer (PFA), polychlorotrif luoroethylene ( PCTFE ) , 
ethylenechlorotrif luoroethylene (ECTFE), polyvinylf luoride (PVF), 
polyvinyl idenef luoride (PVDF) , tetraf luoroethylene-hexaf luoro- 
propylene copolymer (FEP ) , etc. 

On the other hand, elastomers are understood to be crosslinked 
(or vulcanized) polymeric materials that have substantial exten- 
sibility. For example, an elastomer can be stretched at room 
temperature to at least twice its original length and, upon 
immediate release of the stress, will quickly return to approxi- 
mately its original length. The residual tensile strain of 
elastomers is significantly less than 50%, and typically around 
2% or less. The rubbery elastic properties are maintained over 
a broad temperature range above and below normal room tempera- 
ture. Due to the crosslinking, elastomers cannot be repeatedly 
re-melted, re-formed and re-solidified as can the thermoplastics 
discussed above. Elastomers are formed typically by crosslinking 
a natural or synthetic raw crude rubber. 
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The inventive limitation of a "substantial proportion" of the 
selected elastomer in the woven fabric refers to a proportion of 
the selected elastomer that is adequate to provide the required 
chemical and thermal resistance , together with the required 
elastic resiliency. In different end use applications, a differ- 
ent amount or proportion of the selected inventive elastomer will 
be required, depending on the type and extent of chemical aggres- 
sive attack and the temperatures to which the press pad will be 
subjected . The proportion of the selected elastomer may be 
represented as a weight percentage relative to the total weight 
of the press pad. In typical applications intended for the press 
pad, the substantial proportion of the selected elastomer is at 
least or preferably higher, for example at least 30% or at 

least 50% or at least 60%, or any numerical value in this range. 
In view of the relatively high cost of the selected inventive 
elastomers, the proportional content thereof should not be made 
unnecessarily high, but should be selected to achieve the re- 
quired characteristics in each case. On the other hand, the 
higher proportional content of the selected inventive elastomer 
will provide better properties, so the cost must be balanced with 
the required characteristics. 

According to a first embodiment of the invention, the selected 
elastomer is a f luoroelastomer , or an elastomer prepared from a 
raw crude f luorinated rubber. Such f luoroelastomers are charac- 
terized by an excellent thermal resistance to withstand tempera- 
tures over 250°C on a constant duty basis* Thus, the inventive 
press pad containing a substantial proportion of such a 
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f luoroelastomer is also suitable for use in a press carrying out 
the shortest pressing cycle times with correspondingly high 
platen temperatures. Moreover, f luoroelastomers have a very good 
chemical resistance, for example with respect to hot oils, gaso- 
line and other petroleum products, aliphatic and aromatic 
olefins, fluorinated hydrocarbons, and acids, to which 
f luoroelastomers are absolutely resistant. Fluoroelastomers are 
further characterized by their high elasticity, even at high 
constant temperatures of over 250 °C. For this reason, the inven- 
tive press pad according to the first embodiment can be used 
under the most severe application conditions with a considerably 
longer service life than the conventionally known press pad 
types . 

A preferred f luoroelastomer for use in the press pad according 
to the invention is an elastomer prepared by co-polymerization 
or ter-polymerization of vinyl chloride with one or more of 
hexaf luoropropylene (HFP) , tetraf luoroethylene (TFE) , 
1-hydropentaf luoropropylene (HFPE ) or perf luoromethylvinylether 
( FMVE ) . 

The selected f luoroelastomer can be used or incorporated in the 
woven fabric of the press pad in various manners. For example, 
a metal mesh of woven metal threads or wires can first be pre- 
pared, and then the f luoroelastomer can be applied onto this 
metal mesh. Alternatively, a particularly advantageous and 
preferred embodiment is that the warp threads and/or the weft 
threads of the woven fabric themselves contain a substantial 
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proportion of the selected f luoroelastomer . In this context, 
either all of the warp threads and/or the weft threads can con- 
tain, or be coated with, or essentially consist of the selected 
f luoroelastomer , or alternatively only a portion of the warp 
and/or weft threads may include the f luoroelastomer . 

According to a second embodiment of the invention, the press pad, 
and particularly the woven fabric of the press pad, comprises a 
substantial proportion of a f luorosilicone elastomer. The basic 
molecular structure of a pure raw crude silicone rubber is as 
follows : 

R 
I 

Si _ O — 
I 

R 

wherein R represents an organo group and especially a methyl 
group. The above structural formula can be represented by the 
following summarized or summation formula: 

- [R 2 SiO] n . 

The use of such a raw crude silicone rubber in a press pad is 
known in the prior art. By crosslinking such a raw crude sili- 
cone rubber with a suitable crosslinking agent, the result is a 
silicone elastomer. Such a silicone elastomer is also generally 
known as a silicone rubber or particularly a vulcanized silicone 
rubber . 
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The inventive f luorosilicone elastomer is distinguished from the 
above described raw crude silicone rubber or silicone elastomer 
in that some of the methyl groups attached to the siloxane of the 
basic molecule of the raw crude silicone rubber have been re- 
placed by trif luoroalkyl groups. For example, if the trifluoro- 
alkyl group comprises a trif luoromethyl group, then the resulting 
f luorosilicone elastomer will have the following structural 
formula: 

I i I 

_Si — O — Si — 0 — Si — O — 

I I ) 

F — C — F 

I 

F 

Fluorosilicone elastomers are distinguished from conventional 
silicone elastomers not only by their significantly different 
molecular structure and entirely different production methods, 
but also by considerably different chemical and physical charac- 
teristics that result from the different chemical structure. 
Generally, it could be said that the fluorosilicone elastomers 
combine the best characteristics of silicone elastomers with the 
best characteristics of the f luorocarbons or f luoroelastomers . 
For example, just like the above mentioned f luoroelastomers of 
the first embodiment, the present fluorosilicone elastomers have 
an excellent thermal resistance to temperatures over 250 °C. The 
fluorosilicone elastomers also have a very good chemical resis- 
tance with respect to hot oils, gasoline and other petroleum 
products, aliphatic and aromatic olefins, fluorinated hydrocar- 



bons and acids. While the f luorosilicone elastomers may not be 
absolutely resistant like the above mentioned f luoroelastomers 
against these chemical media, they are extremely resistant none- 
theless. In comparison to the f luoroelastomers , which do not 
contain any silicon atoms, the present inventive f luorosilicone 
elastomers have a higher elasticity and a better resilient elas- 
tic recovery characteristic. 

The f luorosilicone elastomer according to the invention may be 
contained or incorporated in the woven fabric of the press pad 
in the same manners as described above in connection with the 
f luoroelastomer . 

The f luorosilicone elastomer may be provided in the press pad in 
its pure form, or the press pad may contain a blend elastomer 
prepared by crosslinking a mixture of a raw crude silicone rubber 
and a raw crude f luorosilicone rubber, or by crosslinking a 
mixture of a raw crude silicone rubber and a raw crude fluori- 
nated rubber. By varying the proportions of the raw crude sili- 
cone rubber, the raw crude fluorinated rubber, and/or the raw 
crude f luorosilicone rubber, the resulting characteristics of the 
crosslinked elastomer and thereby the resulting characteristics 
of the press pad can be individually adjusted or selected to meet 
the requirements of any particular application. 

The proportion of the f luorosilicone elastomer in such a blend 
elastomer should preferably amount to more than 10 wt.% or even 
at least 20 wt.% of the resulting blend. By using such a blend 
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elastomer, the material costs for producing the press pad accord- 
ing to the invention can be significantly reduced if required. 
Nonetheless, using such a blend elastomer will still achieve a 
significant improvement of the relevant chemical and physical 
characteristics of the elastomer for use in a press pad in com- 
parison to using pure silicone elastomers. 

In order to improve its thermal conductivity characteristics, the 
press pad according to the invention may further include at least 
a proportion of metal in the warp threads and/or the weft 
threads. One alternative to provide such a metal proportion is 
to mix a metal powder into the elastomeric material, such as the 
f luoroelastomer or the f luorosilicone elastomer or the blend 
elastomer according to the invention. As another alternative, 
metal threads may be provided as a component or as the entire 
composition of some or all of the warp threads and/or the weft 
threads . 

In a particularly advantageous or preferred embodiment of the 
inventive press pad, the warp threads and/or the weft threads 
respectively comprise a thread core of a high strength, tempera- 
ture resistant yarn material, and a thread coating or sheath of 
a f luoroelastomer , a f luorosilicone elastomer, or a blend elasto- 
mer according to the invention. While it is possible to provide 
solid threads that essentially consists of the selected elastomer 
according to the invention, the weaving processing is consider- 
ably simplified if the respective threads comprise a coating or 
sheath of the selected elastic f luoroelastomer , f luorosilicone 
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elastomer, or blend elastomer , over a thread core that has a 
considerably higher modulus of elasticity than the elastomeric 
coating or sheath. 

According to a further particular embodiment , the thread core may 
essentially consist of metal, in the form of a single metal wire, 
or preferably a plurality of individual metal filaments or 
strands which are bundled or twisted together to form a stranded 
core* Due to the good thermal conductivity of copper and its 
alloys, and due to the high resistance of high-grade alloy steel 
or stainless steel, the thread core advantageously consists of 
a bundle of strands of copper, brass, high-grade alloy steel, or 
stainless steel, 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention may be clearly understood, it will 
now be described in connection with example embodiments, with 
reference to the accompanying single drawing Figure, which shows 
a cross-section through a weft thread of the woven fabric of a 
press pad according to the invention. 

DETAILED DESCRIPTION OF PREFERRED EXAMPLE EMBODIMENTS AND OF THE 
BEST MODE OF THE INVENTION 

A press pad according to the invention comprises one or more 
layers of a woven fabric comprising interwoven warp threads and 
weft threads. Either the warp threads or the weft threads, or 
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both, may contain at least a substantial or essential proportion 
of the selected elastomer according to the invention. The single 
drawing Figure shows a representative weft thread 1 which com- 
prises a thread core 2 completely surrounded by a thread coating 
or sheath 3 . The thread core 2 is a multi-strand made up of a 
plurality of individual thin copper strands or wires 4, which may 
be twisted together. The thread coating or sheath 3 consists of 
the selected elastomer according to the invention. Namely, 
according to the first embodiment, the thread coating or sheath 
3 consists of a f luoroelastomer , for example prepared by 
copolymerizing a hexaf luoropropylene with a vinyl chloride. In 
the second embodiment, the thread coating or sheath 3 consists 
of a f luorosilicone elastomer. According to the further alterna- 
tive embodiments of the invention, the thread coating or sheath 
3 consists of the selected blend elastomer. In any event, the 
coating 3 may be applied onto the core 2 by dipping, die extru- 
sion, spraying, or any other known manner of coating a wire or 
the like. 

In addition to a plurality of the above described weft threads 1, 
the inventive press pad comprises a plurality of warp threads, 
which are preferably multi-strand threads of brass or copper 
strands. These warp threads are interwoven with the weft 
threads 1 in any known weaving technique, to form a two-dimen- 
sional or three-dimensional woven fabric for the press pad. Such 
a press pad has excellent thermal resistance and durability, and 
chemical resistance against essentially all of the chemical 
compounds that typically arise in the use of such a press pad in 
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pressing equipment. Moreover, the press pad has very good pad- 
ding and elasticity characteristics . Depending on the particular 
requirements of the application at hand, other yarns or other 
threads can be combined with the above described materials for 
the weft threads and/or the warp threads to achieve or adjust the 
resulting characteristics required for the press pad. 

Although the invention has been described with reference to 
specific example embodiments, it will be appreciated that it is 
intended to cover all modifications and equivalents within the 
scope of the appended claims. It should also be understood that 
the present disclosure includes all possible combinations of any 
individual features recited in any of the appended claims. 
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